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(O) j (î) à^bjl f jlall 


h-JL-11 J 



( Jsifti 7 ): sluouSJI OJjJbi • 

5^ 4,75 ûlja^V» ^ : *>« 

4iaAJ 2,25 f J^jJÎ - Ajji\j* . ^l^îi f jaJi 

(cLbuu 13 ): clo*ÀJI * 

^ 2 ù^jj^ >^ :1 ^ 

5,25 4 Trt<^M 4a f USjI ^ 

5,75) :3 û. 

4Ja£j 2 9 5 C5^^ ^ ^J^* Jj^ * 

^AJ3 9 25 ûJU^ lH^: cr^l f J*Jt 
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jjm&i ^ cloJI ^ssS OU^jJU Jjld ^ CHsCOONa ^a*-^ \S^\jjxiS i-aSjj* fi$j*$*£>J\ ol^jtJl 

. CH3COO" ol^UiV 1 wlîj/M IjJL^UO 
. Jb^j LuucJ I (jâuo^ 3 cloJI v>o ça ol^JUiJI oU$jI Jxliu cUajIj^ ±sJ\ s>^JI IJl£> v3JL$j 



4 M(CH 3 COONa) = 82 g.mol" 1 ^ 

• Ke = 1,0. 10" 14 :j* 25°C ^ ^ cAs^ 1 *M 
* K A i = 1 ,6. 1 0" 5 : ç?* 25°C ^ CH3COOH/CH3COO" ^ 

. 25 °C oj'j^l <^JÛ -lit ajJ CjluLïJI XjLaa. 



. pH = 8,4 : ^ Si Jj^ 1 pH . Ci O^J 2 J V = 500mL 'i^ 1 

_ ç\A\ j cj! j^iijV 1 ùa J&^i *H*- -i.i 

.fui! tj-t j_JC 4 J-C-liSll j jPi 1\ L5 _L^aj]l JjAjsJI jLaJC-Ll 1 2 

. Tj . pHjCiJKe 

.K = 6,3.10" 10 : JJ^^'XijCi^^^^^^^^jj^'K ùJ^^Ù^^-1.3 

.C 2 =10" 3 mol.L" 1 

Ç ^lULi aj liLa ç.LaJlj dll jjljj^/l dlLjjj) (jfj (JclidiJ Xt t5^"é"^ ^.liiîJI <Lluij 3JLàJI ô^A ^ L-Lm^,l 

' C = 1,00. 10" 2 mol.L" 1 ô j^J 2 f j^j^ 31 ûljâiy cP 1 - d^-» t> Vi = 90,0 mL 

. C J^J^ 1 ^ HCOOH 4jj^^I Jj 1 ^ t> V 2 = 10,0mL 

• Ajl^LsL/i ^jLiaj£ (JoLiL (Jj^aLajl (J j^îll ^AaIj 

CH 3 COO ( - q) + HCOOH (aq) CH 3 COOH (aq) + HCOO" aq) 

.mol x j mS.m" 1 a t* a = 81,9 + l,37.10 4 .x 

. tf eq = 83,254 mS.m" 1 : ^ ùj'j^ 1 ^ ^liîll lylill -2.1 
K ~ 10 : ç?* cJ^^I aJ^Uaj Ajjjiall k ùj' j^l ù' -î 

. HCOOH/HCOO" Ka2 V^^l ^ ^ gSSL-l _lj 

l> 'ùjls^ 1 ' -M^ 1 à^?^ 1 à^W 1 ^ 1 àPj^ 1 j 1 ^ 1 . ùj'j^ 1 -M^ 1 pH s^^ 1 -2.2 

. HCOO" j HCOOH j CH 3 COO" j CH3COOH : ^ e: 1 ^ 1 
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( ^ 2,25 ): ^ *J*Ù 



c 

. jjoJLjuuuoJI ^5vJb>a5JI iLJI &;LoJ q^JLo 3j>1> ^5vS <-9l>àJLJI igJcu 

./)5jjlajO^J I — <jjjb*J ^£jCXC <^juuIj^ ^jJI SjJ*JI I Jlû^ <J*JLgJ 



*F = 96500 C.mol" 1 : c^ljà^ _ 

. M=27 g.mol" 1 : fj^j^ 1 >^ ^jj^I ^j^I - 

^» jjjj-a jl^l diUjjlj (jjjLaJI _)la (jjj <Jc.làjil 3Jjl*-4j «Gj^Lail (jjl jjil ÀjjIj _ 

" 20 3Cu (s) + 2AlJ a + q) 



K= 10 



-3Cu (aq) + 2Al (s) 



(2) 




1 



2+-,, , T -1 
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-> 
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ÛjaxII ^Âx-aj (J^-ajJ AjjiLajjl (jjolaJ ^ja*JI jaôj 

.(NH4 + + Cl" ) f j^^ 1 jjjj 1 ^ 

(Cu 2+ + S0 4 2 ") II O-^ 1 ^ Jji^ ^ U> 

. V = 50 mL C ô j^J 2 

^ (Al 3+ + 3C1" ) ?j^W^ jjjj^ ^ Jj^- ^> 

. V o^j Co J^J^' 
1 j^j^t j (D) ^^j^ ^j^ 1 4^ 

1 4^ cP^j^ j 1 ^ t = ^ S J 1 ^ 1 <3^ 

ùUj^V [Cu 2+ ] ^ 2 cPI cP^- ^ 

<C j^ ait jj LaJ La t^jlliill jjialll jl_ix^ ^LûJcIj _ J J _ J 

t ~J »» »» »» 

. F J V J I J Co J t ^ 't^^ [Cu 2+ ] J^J^ 1 1> -2.1 -2 

. j jUJl ^bj^l jU& i SA^il ^jS gSja^l _ 2 .2 

Am J^ 1 'Mj Ij F j t c '-^j' .t c ^ ^ ^J^ 1 ' ^" ' "J -3 



2 J^** 1 



( 13 ): ^J^ 1 
(tf&to) :1 c«>i 



3 2 



^m(iH)=2 5 01355 u 
m( 1 n)=l 5 00866u 



3 



m(iH)=3 5 01550 u 
m(2He)=4 5 00150u 



• 
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lu= 1, 66. 10" z/ kg = 931,5 MeV.c 
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t^J 1 ^ jH fj^j^ 1 ^'^jj t> .As 1 " -1.2 

. t = ^ ^ No (J* 

< t (>jil i n (N) ^Ij^ lJ^il ^bJ- JLy 

. fJ^SJ^ 1 '« ' ^ j-c t 1/2 ^ 

< A cLj^l jjc. ÂJV^j -^j^ 1 cJ^> ^'j^ 2 J^ 11 LS ^ " -2.1 



0,25 
0,5 



0,5 




. L£ 3 R 2 R ^ m** _ 2 .2 

< jaJl *L> c> I Q L t> l£>Uail fjJJJJj-ill t> 33 m g (j-a^Uâ^l tjl^J 



.fJ^O^ 1 'J^ 1 t> 1,0 



m' 



A <i<\»s\<\ 4aj«4 flàlil Ifrll axxuil ^ ^* Ajllùûj dljjAA / 4Jaâj 5^25 ) * 2 dHJ" 4 - 1 



0,75 



..05 



KJJJJ 



E 




Ur 



VjSSJJI ^AxjyJ^JI é (b') 3 (b) i>m&maJ3 v>Ai |JJO 

. ÇLjuJ^JI PjUQyygUO ûjLmJI çLftjJJ L^JLoAxjujI 

• r h^J^ j L V^j^ (b) - 

• R (D) cr^J 1 J^j* - 

•E J^ 1 ^j 5 J^i^ (G) ^ - 

.K - 
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41pq ; u R (V) 




2 Jlâ 



, 20 



j ; t=o ^ < k j 1 ^ 1 ci^ 

(G) cPWj^l Ç5f^a l*H upq (t) ^J^ 1 
' (D) çs-^J^ 1 J-^^l çs-^>* ÙbH Ur^-Aï^J 

.t=0 ^ 

.1=0,1 A ^ f M c> A Vl j^j 

L . duR + (R + r) Ur _ E R = o . J^J| u& 
dt 

' u R =Uo(l- e" X t ) J^I^m^^^I^^lM^-* 
. r ^ t r Au ^ 1 . Uo-5 1-5 E (b) r -'-1.2 



du 



R 



L ^uâ jjSSSJ L J IJ Uo J E ' t=0 ^ i> Ur -A^ 1 ' 

V dt A 

^Lilâj c R'=32Q ^jli^ ^ji lUj-j t C=20uE 43 *- L - i ^ 1 J ' E (G) t^Wj^l 

t_jijjj ^uil j ÀJajail jj t 2 A^ t = ^-îâaJJI -lie. ^^.jjj t LlK ■ «*< (jîkjÔà ^jtJ 








E 



1 2 
K 




Uc 




(b') 



R' 



4 Jiâ 



. L -0,3 17 H J J 5 * 2 LC sA?^ o^ 1 ^ 1 jj^ 1 T JJ^ 1 ^ -V 



. r ' « 



ùs . u c (t) = E.e 



(r'+R 1 ) 
2L' 



t 



cos 



271 

— -t 

V T J 
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A imi^ift Sjtuil JLâluil j Jtuijl _3 

^ j t jJj^i ô^luuJI AjS^JI Y q dlla. u ({) = s (t)+Vo 



p(t) 





X 




Ei 
A 


s. 



s(t) + Vo 



us 



: us(t) j^j 2 
. u s (t) = A[l+0 5 6cos(10 4 7r.t)].cos(2.iq 5 7r.t) 

.12.10" 12 F j6.10" 12 F :ù^ 1 V^^Co'^'-^J(b , )^J il t>ù^s^j^l ù-1 

. Ri = 30kP : cr* s^j^ 1 1> 2 * j^ 1 J*»"""^ ç^j^ 1 J^»j^I 




6^ 

? Us (t) 'O^V 1 ^ 6- 1 i£4 M^j^l ç*à (fr) ^ijll JU*2J J J 
. 0,lnF • 0,5nF i 5nF * lOnF : W 2 ^ 1 JUaiuL ^ L_à!àc. t LIS J y jjjj _<_j 

( ^ 5,75 ) : 3 û*>i 
<;jy ik* Ljiu, ÂSja. (Âlaàj 2,5) : dj^ * 

c 

^p^Luuu (jéj^JI gJouyj v^J| Js^sJI CH 
. culbjo £ud JLAj i^sJJfluoJ CLnyjljJI O^j^JI CLyjl^^ ^jjj çjjJI I JLâ> v3JL£j 

il Ja» a 



*m= 100kg: ^jljJje^l^ - 
.g = 9,8m.s" 2 : ^^^t^j^jf^- 

Ji^VI J=J ^tj 'O^J^W Ja^J* 'LJ^^ *Jj2*j ' (0,k) f^ 3 " Ç5^ (S) ^J^î^ 1 chj-^ 

.(1^1) 
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2 l^a-a dv = 



.(m.s~ 


o < 


\ (A) 




e\ 


■s» 


: \g.-'' 




( * ) 


1 



dt ' " 

. k J g J m a ^lA^I 

•a jl^l L&*J 
t= Q ^iaJll ^ (S) *e J^-Jl (^) 

_ (S) j^il aj^I *e>JI (j) 
f U^I ^ (g) ^jLuoj (j) 

: ^ t n +l = t n + At ^ sJil ^ V n +1 J t n ^ ç?^ 1 V n 

' i Vn+i -5 v n f v n +i = -7,84. 10" 2 .v n 2 + V n + 1,96 



ùjljil o-l^l 3^5) : , >U 

' ffl, AjIjS (_>ajâ (j-a J(j£jJoll ^ (JÏLa-all (jjljll (jjljjll (jj^>JJ 

.mi+ m 2 =200g m 2 OA A ls^ ] *-»J*^ 

. OG=d = 50 cm ti 1 ^ 1 l?^ ùj 1 ^ 1 o-'j^ G jj-^ 1 >>> **jà * 
. Ja = 9,8. 10" 2 kg.m 2 : j*(A) jj^ jjlji! ^Ij^l jj^i f >* 

7t2=io iiUj . ù^'JW sin « j cos - 1 : ijj**^ ^Ijj^ iib * 

2 
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Lola 



11 



o-tjjU To d- 3 ^ 1 jj3 j^ 3 " 4 g J ni2 J mi j dJ Ja ' -1.2 



Igitou ^1 ^Làlisl! ÂH**l! 



O t 


>( A ) 














G 




u 



= 9 cos 



r 2n ^ 



X 



t 



. jA ÂjLaliSll SJjU-all Ja. (jj£jl (jjl jll 



V A o y 



.T 



o 



2 



' (2<-J^I) ' (G,u,n) yr^J* JU*^t?j lPj^ cP^ 1 ùj^ ôïMi -1.3 

A-k^ jjl jll <jj jill (A) jj^lt j^î^ Ajj>aJI Sjiil R ôAAÎI jj-ixj A^jt 

.To J ôo J go J dJ m2 J mi jïi^ukîl <u jljj ^j^ ^> ûjjj^ 

.R 

t AT -3 ûjljil u-l jtf To u-^l JJ^ 
a ^3 J^t). JèLaiJI <u jljj ^j^ ^ ùJ 1 ^ 1 

-UjIjj Ak- (jjljll ^Ijîll Jj^â c Q Q ^ jUÎI cijWÎI jllLj 

A^. jaII Q' z ^LlxiII (Jj^aî Q^Aiaklll <jâl jJ ^Al ^-jJa jll A^Hal \ ô jA* JJC^ 

Aie» j ô^j-iÀ-ik-^] I dibjbiill Â1U. t -2.1 

bJ a t> E m =a.9 2 +b.6 2 : J^l 1 ^ ^ lU^II 

.C c ^ u42kl . go-5 g J d J ni2 J mi AT c?^ J 11 (JJ^ 1 c*^ ' ^ C c?^ 1 ^ ^j' -2.3 
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